Rwanda employing annually time series data from 1990 -2014 
II. Review Of Literature
Flavio Vilela Vieira Ronald (2016), investigated the relationship between real effective exchange rate volatility and exports, and also investigated the effect of international financial crisis of 2008 on exports; employing sample size of 106 countries with data from 2000 to 2011 and the estimation technique used is system GMM (Generalized Method of Moments). The findings reveal that for exports volume there is an increase in the mean and the standard deviation, suggesting that the export volume has a moderate increase after international financial crisis of 2008 and that for two measures of exchange rate volatility there is an increase in the mean but not the standard deviation when comparing the pre-and-post crisis periods implying that there is evidence that on average the volatility was higher for post-crisis period but there is less dispersion among countries.
The results also show that there is evidence supporting the role of real effective exchange rate volatility in explaining export volume only when oil exporting countries are part of the sample, this implies that an increase (decrease) in exchange rate volatility reduces (increase) export volume. But when oil exporting countries are removed from sample there is no evidence supporting the effect of exchange rate volatility on exports. Concerning the effect of international financial crisis of 2008 on export volume, the results confirm that it has played a significant role and it is on average slightly (0.14%) higher after the crisis when compared to the previous period of (2000 to 2007)
Junwook Chi and Keo Cheng (2015) examined the short and long-run impacts of real income, bilateral exchange rate and exchange rate volatility on Australia's maritime export volume to its major Asian trading partners, using quarterly data for the period of 2000: Q12013:Q2, including two measure of real exchange rate volatility (GARCH and mean-adjusted relative change measures). First, results indicate that Australia's maritime exports are predominantly driven by the economic growth in its major Asian trading partners (China, Japan, South Korea, India…) in both short and long run, implying that continuing economic growth in Australia's major Asian trading partners' economies, especially China and India will increase the volume of Australia's maritime exports. Second, results find the evidence that the exchange rate fluctuation has a statistically significant long-run impact in the majority of cases, suggesting that exchange rate volatility appears to be an important factor affecting maritime export volume. Taufing Choudhry and Syed S.Hassan (2015) studied the role of exchange rate volatility in determining the UK's real imports from three major developing countries (Brazil, China, and South Africa), using monthly data from January 1991 to December 2011 and the asymmetric autoregressive distributed lag (ARDL) model, the results reveal that there is a long run relationship between UK's imports and exchange rate volatility along with other determinant variables such as UK's real income and relative import price ratio. Normalized coefficient for the nominal and real exchange rate volatilities from the asymmetric ARDL method show a large number of inverse relationships with respect to third country exchange rate volatilities, which are represented by the dollar/pound rate volatility, the results find a negative impact on imports in almost all cases. Florian Verheyen (2012) investigated whether the exchange rate variability proxied by measures of moving standard deviation or GARCH (1.1) model, is crucial for exports to the united states for eleven countries of the European union. Using a simple export demand model, the results revealed that the real exchange rate reduces exports, while US demand stimulates them. Furthermore, the exports react more than proportionally to rising US demand. The relationship between exchange rate volatility and trade flows has been investigated by many scholars around the world. According to Yusaku Nishimura and Kenjiro Hirayama (2013), investigated the effect of RMB-JPY volatility on Japan-China trade with a special emphasis on the period after July 2005 when the exchange rate regime was reformed, by using two measures of exchange rate volatility: the one is derived by AR-EGARCH of exchange rate volatility the other is simply standard deviation of daily exchange rate changes during a given month, then they applied the ARDL approach to estimate short-run and long run effects of various variables on China's and Japan's exports to each other. The findings revealed that Japan's exports to China are not affected by the volatility, but that the exports of China to Japan were negatively affected by the volatility during the reform period. Therefore, China's reform of the exchange rate regime had adversary effect on her exports to Japan when the volatility was high. Generally, Chinese exports are subject to influences from the exchange rate. Dimitrios Seneris and Nicholas Tsounis (2013), examined the effect of exchange rate volatility for a set of two countries, Croatia and Cyprus on exports during the period of 1990: Q1-2012: Q1, applied a multivariate co integration error correction model for two countries and two different measures of volatility. Their empirical analysis revealed that although exchange rate volatility when measured as the simple standard deviation of log effective exchange has no impact on the level of exports for both Croatia and Cyprus. However, when alternative measure is used there is an indication of a stronger effect from movements of the exchange rate to the level of exports. It reported a negative relationship between exchange rate volatility and the level of exports for Croatia. Kanchana Senana Yake and Ahmed (2015), studied the impact of RMB real exchange rate on ASEAN disaggregated exports to China, through dynamic ordinary least square (DOLS) estimator over the period of 1994-2008. The findings are structured as follow; first, income elasticity is positive and statistically significant in all models and it is increasing by the level of technology, second, the fluctuation in RMB real exchange rate have a positive and significant impact on ASEAN's exports to China, third, the RMB impact on disaggregated exports by technology level is mixed, for finished goods exports, higher technology exports are sensitive to RMB depreciation, which is consistent with the income effect, while for ports and components exports, the lower technology exports actually have a greater exposure to RMB depreciation.
III. Methodology
The study employs Vector Error Correction approach using annually time series data from 1990 to 2014, obtained the following variables Exchange rate (EXCH), Exports (EXP), Imports (IMP), Gross Domestic Product (GDP) and Money supply (M3). The import (IMP), export (EXP) and GDP data were collected from World Data Bank (World Economic Indicators), Real exchange rate (EXCH) data were collected from UNCTAD (statistics division), While Money Supply(M3) data were collected from National bank of Rwanda (BNR) Eviews8 Econometric Software was used to analyze data.
The study examines the genuine of the following hypotheses according to the theoretical argument presented above; Hypothesis 1: the exchange rate fluctuation has the effect on export and import trade in Rwanda Hypothesis 2: there is a long-run relationship between the exchange rate and volume of export-import in Rwanda. In order to estimate the effect of exchange rate on exports and imports in Rwanda, we employ Vector Error Correction Model (VECM). By considering the theoretical approach, the functional form of the model to be employed in this study is specified as follow;
...(2)
Equation (1) and (2) are specified in functional form, where; EXPt ; Export IMPt ; Import EXCHt ; Exchange rate GDPt; Gross domestic product MSt ; Money supply Ui AndVi ; are error terms Economic time series are often analyzed after computing their logarithms or the change in their logarithms. The purpose of log-linear (L) is because of the value of some variables such as export, import is in millions, the nominal exchange rate is in percentage while money supply is billions. There was therefore the use of logarithm in the model to bring the variables to the same base since the variables were measured in different In either case, it is useful to transform the series so that the changes in transformed series are proportional (or percentage) changes in the original series, and this is achieved by taking the logarithm of the series. In order to avoid non stationary problem in time series data, we employ the Augmented Dickey-Fuller (ADF) Test to test the stationary status of the variables used in the equation above. The presence of unit root in the series means that the variable is not stationary, hence the degree or order of integration is one or higher. While the absence of unit root means that the time series under consideration is stationary. To study the absence of random walk in the time series under consideration, a unit root test is performed. This is done in order to find out the nature of stationary of the data and in order to avoid spurious regression model. The table below indicates results of the test on the time series data using Augmented Dickey-Fuller test
Step number 2: Johansen and Juselius Co-integration test
Sometimes two or more series have the same stochastic trend in common. In this special case, referred to as co integration, regression analysis can reveal long-run relationship among time series variables. According to Johansen (1991), co integration can be used to confirm whether there exists a linear long-run economic relationship among variables. For time series that are individually I (1), That is, contain a unit root. The co integration of the series is an important condition for the existence of long-run relationship.
Step number 3: Vector Error Correction model (VEC)
The VECM was developed to observe and estimate both long-run and short run effect of one time series on another, and to test the stability of the long-run. According to Engle and Granger (1991) indicated that when the variables are co integrated, the dynamic relationship can be specified by an error correction representation in which an error correction term (ECT) calculated from long-run equation has to be added in order to capture both short-run and long-run relationships.
In this study, we used time series data for 25 years, That is, from 1990 to 2014. I have chosen to source some of the data from World Bank because it has reputation of providing accurate country data for many countries around the world. The variables in the regression are as follow; Exports: exports indicate the value of all goods and services exported or traded to the rest of the world. For example; the value of merchandise, freight, insurance….. They do not include compensation of the employees and investment income (formerly called factor services) and transfer payments. Imports: Imports show the value of all goods and services imported from the rest of the world. For example; merchandise, freight, insurance, transport… They do not include compensation of the employees and investment income (formerly called factor services) and transfer payments. Exchange rate: The nominal exchange rate is the number of units of domestic currency that can purchase a unit of given foreign currency. Money supply: money supply is the entire stock of currency and the liquid instruments in a country economy as of a particular time..
IV. Result
In order to avoid non stationary problem in time series data, we employ the Augmented Dickey-Fuller (ADF) Test to test the stationary status of the variables used in the equation above. The presence of unit root in the series means that the variable is not stationary, hence the degree or order of integration is one or higher. While the absence of unit root means that the time series under consideration is stationary. To study the absence of random walk in the time series under consideration, a unit root test is performed. This is done in order to find out the nature of stationary of the data and in order to avoid spurious regression model. The table below indicates results of the test on the time series data using Augmented Dickey-Fuller test. Sometimes two or more series have the same stochastic trend in common. In this special case, referred to as co integration, regression analysis can reveal long-run relationship among time series variables. According to Johansen (1991), co integration can be used to confirm whether there exists a linear long-run economic relationship among variables. For time series that are individually I (1), That is, contain a unit root. The co integration of the series is an important condition for the existence of long-run relationship. According to Jams H.Stock and Mark W.Watson (introduction to econometrics), there are three ways to decide whether two variables can plausibly be modeled as co integrated; use experts knowledge and economic theory, graph the series and see whether they appear to have a common stochastic trend, and perform statistical tests for co integration. Johansen-Juselius approach provides a test for co-integration and reveals number of cointegration relationships. This procedure uses two tests to figure out the number of cointegration equations: the trace and the maximum Eigen value tests. The co-integration test results of the johansen co integration test are given in the following tables. From the results of co integration tests we discussed in the previous part of this research, base on the findings of all co integrating vector among the variables, here we estimate the long-run relationship for exports and imports. Both equations were derived from normalized vectors. The long-run relationship for exports and imports and their explanatory variables was given by normalizing exports and imports separately and dividing each of the co integrating coefficients by the coefficients of exports and imports respectively. According to the model of export above, we find one long-run relationship between export and other variables; the exchange rate of Rwanda applies negative effect on exports. The findings reveal that increase of exchange rate all things being equal leads to a decrease of exports. The coefficient of -3.2248 implies that a unit increase in exchange rate of Rwanda will decrease the exports of 3.2248. The GDP exerts a positive effect on exports; the findings support exports-led growth hypothesis (Marisen O and Sarah Pilcher, 2014) insinuating that an increase in exported merchandise leads to subsequent increase in GDP. The findings in some of the literature state that the similar increase in GDP goes with an increasing percentage of exports. The coefficient of 3.0452 implies that a unit increase in economic growth of Rwanda ceteris paribus will increase exports of 3.0452. Money supply exerts a negative effect on exports; the findings imply that a unit increase in money supply will decrease the exports of 3.756563. On the imports side, the equation shows that a unit increase in exchange rate leads to fall of imports of 0.7472, the findings agree with the expected sign. The economic justification is that when the nominal exchange rate falls holding price levels in both domestic and foreign country constant, the real exchange will also fall. When the real exchange rate is low domestic resident will want to buy fewer imported goods (Mankiew, p151). The GDP exerts negative effect on imports which implies that as the economic growth increases by 1%, the imports will fall of 2.0727 in long run. The money supply shows a positive effect on the import. The finding implies that a unit increase of money supply leads to increase of imports of 0.8671. The VECM was developed to observe and estimate both long-run and short run effect of one time series on another, and to test the stability of the long-run. According to Engle and Granger (1991) indicated that when the variables are co integrated, the dynamic relationship can be specified by an error correction representation in which an error correction term (ECT) calculated from long-run equation has to be added in order to capture both short-run and long-run relationships. This error correction terms has to be statistically significant with a negative sign. From table 5 and table 6 above, the coefficients of the error correction terms are 0.492500, -0.290429 for exports and imports respectively. Coefficients values are not statistically significant. The insignificance of these coefficients shows the absence of co integrating relationships in the short run. As indicated by the table above, exports at lag one and lag two are not significant. At lag one, exports apply a negative effect on current exports of 0.2871 whereas, exports have a positive sign at lag two. The results reveal that the insignificant effect of exports on current exports insinuates that the former exports cannot be used to batten the future period. The exchange rate at both lags (lag one and lag two) shows insignificant effect on exports and possesses a positive sign. The existence of a positive value indicates the positive effect on exports all things being equal. The increase in exchange rate will lead to 0.156113 increases in exports. GDP lagged one is statistically significant, which means that it has a significant effect on exports and ha a positive sign. The result show that a unit increases in gross domestic product (GDP) will lead to increase exports of 1.268770. While it is statistically insignificant and has a positive sign at lag two. Money supply is statistically significant at lag one and hold a positive sign. The result indicates that increase of money supply of Rwanda will lead to an increase in exports of 2.581978. While it is insignificant at lag two.
On the imports side, import is not significant at both lags, it holds a positive sign at lag one while it has a negative sign at the second lag. The results reveal that the insignificance of import insinuates that former import cannot be used to batten the future period. The exchange rate at lag one and lag two are not significant and hold a negative sign at both lags. This means that exchange rate has no significant effect on imports. GDP lagged one is significant, the result shows that one unit improves or increase of GDP lead to an increase to an increase in imports of 0.421467. While it is statistically insignificant at lag two and possesses a negative sign. Money supply is not significant at lag one with a negative sign while it is statistically insignificant with a positive sign at lag two.
Impulse response function
From the Vector error correction approach, the effect of variables shocks is illustrated through the impulse response functions which graph the impact of shock to one variable on the other variable over time. As we have four variables there are 16 impulse response functions (4 variable shocks each affecting 4 variables). We will limit our discussion to the important shocks and effects of these shocks key economic variables.
On the exports model, the impulse response function shows the impact of a negative shock to exchange rate on export in the second and the fifth panel, this negative shock on exports leads to a negative effect of exchange rate on export. The panel 9 shows the positive shock of export to GDP, this when the increase in Export is positively related to the increase in GDP. Whereas, in future until 10 years exchange rate will be positive related to GDP as indicated by panel 10, while panel 4 and 12 indicate the positive shock of money supply on export and Gross Domestic Product (GDP) respectively.
The figure above shows the positive shock to exchange rate on imports, the panel 2 shows the increase in exchange rate accompanied by the increase in imports. The panel 3 shows that if there is a positive shock of GDP to import, import will first increase for four (4) years then decrease and increase again until it becomes steady. The panel 9 of this figure shows a positive shock of import to GDP, this lead to a significant relationship between GDP and imports.
Granger causality test
According to Damodar N. Gujarati (2003), regression analysis about the dependence of one variable on other variables; it does not necessarily mean causation. In other words, the existence of a relationship between variables does not prove causality or direction of influence. But in the regressions involving time series data, the situation may be somewhat different because, as one author puts it, time does not run backward. That is, if event A happens before event B, then it is possible that A is causing B. however; it is not possible that B is causing A. in other words; events in the past can cause events to happen today. Future events cannot.
To explain the granger test, we will consider the often asked question in macroeconomics: is it exchange rate that causes export ( EXCH EXP ) or is it export that causes exchange rate ( EXP EXCH ), where the arrow points to direction of causality. The granger causality test assumes that the information relevant to the prediction of the respective variables EXCH and EXP is contained solely in the time series data on these variables. Source: author's computation, Eviews 8.0 Table 7 indicates that exchange rate (EXCH) to export, and GDP to export bidirectionally granger cause each other. This can be proved by the significance of their respective F-statistic and probability values. In contrast, money supply uni-directionally granger cause export Table 8 shows that only GDP and import have bi-directional causation between them. Whereas money supply (MS) to import and exchange rate (EXCH) to import are individually independent. In other word, neither uni-directional nor bi-directional causation exist. Though, there is no causality between money supply to import or exchange rate to import.
V. Conclusion
This study investigates the effect of exchange rate volatility on the export and import in Rwanda by using annually time series data from 1990 to 2014. Based on the literature review, we find that the effect of exchange rate volatility on foreign trade is an empirical issue rather than theoretical because no theory itself cannot determine the relationship between exchange rate volatility and foreign trade. Results base on unit root test indicate that all variables have got a unit root at levels and become stationary at first difference. The co integration test results of both trace and maximum Eigen values show the existence of co integration equation at 0.05 levels. i.e. trace and maximum eigen values indicate the existence of long-run relationship between dependents and independents variables. Base on the findings of all co integrating vector among the variables we estimated the long-run relationship for export and import and their explanatory variables from normalized vectors, we find that an increase of exchange rate all things being equal leads to a decrease of export while an increase in exchange rate leads to a decrease of imports.
The Vector Error Correction (VECM) results indicate that the coefficients of error correction term are not statistically significant, this insignificance of error correction term implies the absence of short-run relationship between export and other variables. Exchange rate is statistically insignificant and holds a positive sign at both lags. While other variables such as GDP at lag one and money supply at lag one are also significant. On the import side, the VECM results indicate that there is no short-run relationship between import and other variables. The findings revealed that the increase in exchange rate or devaluation of Rwandan currency is negatively related to exports while the increase in exchange rate indicates the negative effect on import in longrun.. On the imports side, the results indicate the increase in exchange rate leads affect the level of import negatively. The Granger causality test have been used to study the causal effect of one variable on other variables, basing on the test results we found that GDP to export and exchange rate to export hold bi-directional cause to each other. Basing on the findings, there is a strong evidence that exchange rate is the main factor affecting international trade in Rwanda as it negatively affects export as well as import flows. The research investigated the effect of exchange rate volatility on export and import in Rwanda, this research finds evidence that there is a long-run relationship among export, import and exchange rate suggesting that exchange rate volatility appears to be an important factor affecting international trade in Rwanda. Establishing the relationship between exchange rate volatility and export/import may help to formulate trade and exchange rate policy. The findings indicate that currency fluctuation has an adverse effect on both export and import flows. The establishment of fluctuations in the exchange rate and quantitative determination of the magnitude of the effect of such volatility might help in focusing on how to alleviate the impact. It appears that if policy makers wish to promote export and to decrease import in order to improve the balance of trade in Rwanda, they have to keep an open eye o steady appreciation of the exchange rate and to reduce volatility. Our findings support the importance of including the impact of exchange rate volatility in international trade flow models to avoid the issue of omitted-variables bias. To this end, I suggest that future research on this topic or related topic should be done at disaggregated level.
